evidence of both sympathetic and parasympathetic dysfunction and have inferred the involvement of adrenergic synapses while the other group observed abnormalities confined to the parasympathetic system.'0 We describe two further patients with minimal autonomic symptoms but extensive abnormalities of autonomic function.
Case reports Case I A 59 year old man presented in 1978 with a 2 year history of proximal arm weakness and 1 year of difficulty in walking, mild bilateral ptosis, intermittent diplopia on upward gaze worse in the evening, difficulty in swallowing food, and weakness of his voice. He had a solitary generalised seizure in 1965 and had been taking phenobarbitone 90 mg/day ever since. There was no family history of neurological disease but his mother suffered from thyroid disease. He 
Methods and Results
Both patients were investigated using a battery of non-invasive autonomic function tests which we have described in detail previously. 14.15 These comprised the heart rate responses to the Valsalva manoeuvre, standing up and deep breathing, and the blood 
Discussion
These two patients have had the Lambert Eaton syndrome for more than 10 years without evidence of an underlying malignancy and fall into the category of non Ca-LEMS. Despite few autonomic symptoms both showed extensive abnormalities of autonomic function. In both patients the most marked abnormalities were of heart rate responses. These tests predominantly reflect cardiac parasympathetic integrity and our findings agree with those of Rubenstein et al'0 who showed parasympathetic dysfunction but no postural hypotension in a 47 year old woman with non Ca-LEMS. By contrast, Mamdani et al12 and Khurana et all'3 described three patients with marked postural hypotension and increased sensitivity to infused sympathetic agonists. As two of their patients had underlying oat cell carcinomas and the other only a short history it is probable that their apparent sympathetic involvement may have been due either to an associated paraneoplastic autonomic neuropathy16 or to the impairment of cardiovascular reflexes, sometimes found in patients with bronchial carcinoma without other evidence of autonomic dysfunction."7
We did not infuse sympathomimetics in our subjects. This test is not without risk and the results can be difficult to interpret particularly in LEMS where there is no evidence of axonal loss and the post synaptic membrane appears to be normal.7-9
Mamdani et alt3 suggested that the improvement in both autonomic and skeletal muscle function following treatment was due to the removal of a neurohumoral factor secreted by the tumour. However, it is more likely that LEMS is due to a circulating autoantibody as IgG taken from the plasma of patients transfers the disease to mice18 whereas transplanting small cell tumours from LEMS patients into mice does not.19 Furthermore, there is an increased inciHeath, Ewing, Cull dence of other autoimmune diseases in LEMS but particularly in non Ca-LEMS where organ specific autoantibodies are present in about half20 and plasma exchange results in an improvement in the amplitude of the compound muscle action potential.2" There is also a significant association with the HLA type B8 particularly in non Ca-LEMS. 22 The mechanism by which the antibody interferes with synaptic transmission is not known. Roberts et al23 have suggested that antibody production may be triggered by calcium channel determinants as the potassium induced calcium flux into cultured small cell carcinoma cells is inhibited by LEMS IgG. The antigens provoking LEMS IgG production in patients without carcinoma have not been identified.
The abnormalities of autonomic function in our patients suggest that transmission at cholinergic autonomic synapses is also affected in LEMS. While it is possible to explain the abnormalities in heart rate on the basis of defective transmission at post-ganglionic parasympathetic synapses, both patients also showed an impaired rise in diastolic blood pressure following sustained handgrip. This suggests that pre-ganglionic sympathetic synapses may be involved, or alternatively that adrenergic transmission is affected in LEMS as suggested by Mamdani'3 and Khurana.'2 We do not feel that it is possible to distinguish between these possibilities on the basis of in vivo physiological responses.
